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Figure S1. SEM top-view images of the films after annealing at 1200 °C showing destabilization and grain growth. Samples
(a) T, (b) ATO064, (c) AT032, (d) AT04, corresponding to estimated aluminum oxide content of 0, 8, 14 and 63%, respectively.
Scale bars represent 1 um.
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Figure S2. XRD ex-situ measurements after annealing at 1200 °C showing that the samples are
comprised either by rutile phase only or by a mix between rutile (PDF pattern no. 01-072-7374)
and anatase (PDF pattern no. 01-070-8501) phases. The respective phase and planes for each peak
are identified, where ‘A’ stands for anatase and ‘R’ for rutile. Estimated aluminum oxide content is
presented at Figure 1b. The peak at 20 = 21.4° for (a,f-k) corresponds to the main peak of
cristobalite phase (PDF pattern no. 01-076-0934), which appears due to the crystallization of the
silicon oxide layer of the silicon wafer. The reason why this peak is not visualized for every
sample is associated to the film destabilization behavior, and thus different substrate exposure
areas, shown in Figure S1.
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Figure S3. Full-version of XRD in-situ measurements from RT up to 900 °C (0.25 °C/s) and full-range measurements after
900 °C. Phases and the respective planes for each peak are shown, where ‘A’ stands for anatase (PDF pattern no. 01-070-
8501) and ‘R’ for rutile (PDF pattern no. 01-072-7374). Estimated aluminum oxide content is presented at Figure 1b. Please
notice that the axes have slightly different range for (a-h) and (i—p). Reference sample with 100% aluminum oxide (i)
presents peaks matching d-alumina phase (PDF patterns no. 00-046-1131 and 00-046-1215). Selected compositions are also
shown in Figure 3.

Figure S4. Morphology of (a,b) TiOz (c) TiO2-8 wt.% Al2Osz inverse opal photonic crystals imaged by SEM (inLens detector)
in (a,c) top view and (b) cross section view. Scale bars correspond to (a,c) 500 nm and (b) 2 pm.



